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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a system and a 
method which quickly transform a graphic object that 
efficiently transforms an object that has volume. 

SOLUTION: About each element of a graphic object to be 
transformed, the object is extended or contracted 
through the movement of a selected element when the 
object is operated. Later, only when the distance 
between a moved element and an adjacent element 
exceeds prescribed maximum or minimum distance, the 
adjacent element is allowed to move. Because the 
element is moved only when it must be moved, it does not 
have to calculate the movement of the element that is 
not influenced by the movement of the selected element. 
Because of this, transformation is fast propagated in 
the volume that is represented by an object to be 
transformed, the binding conditions of movement are 
similar to movement that is given by a set of elements 
connected by a chain, and can efficiently transform an 
object that has volume. 
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So »fUv^KJi#co«J: 5{-W-W*tt5 0 fcb (x-x 

lcf t)^m i n D x <fc 9 /h £ tttUi , x = x Ieft + m i 
nDx ; iKV^ttfcL. (x-x,J *ma x D x X 9 X 
% \filY£ N x = x U ft+ m axDx;fcL(y — 
y left ) ^- m axHor i z D y J; 9 /h £ jxHE^ d 
y — y uft — m axHorixDy; ^V^f^fe L (y — 
y left ) ^ m axHorixDyJ: t> frt jx^ d y 
= y left +ma xHo r i xDy : t b-^r^S^^ffj^^ 

^n<Dmm v*h \^m^ tns (*^s*tt*o2E«jco 

[0055] 4) tzmmv^bh, tcw<o&m&*:<Dft 
m^mm^m^xoxmm^ti^^k, stw:, fiw^ 

50 5) ±y^hsi>Ty^ht^ ±«Js*2iVTfiysf*^ 
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BW»S!*AST« (±«) K**#oT^*tt;fttf. -tn 

WfeSrt |r @Sc L ft tttttf ft * v \ 

[0 0 5 7] B^1~5 £ , 3 Tfcji'f'^ — Zs* —As ' TA" 

[0 0 5 8] rW^yXA^ 3 o<7)lEfe-(:«(: 
o^dt^ $ *xft tt*Uift <b * v 5 tz. t-. «■ 

b*»p6-o»«b* (tn^mm-r^mmmm) tit 
3) *M5tta«sixfc^d*6>^--e#b, *s>e«* 

2) ^^^t^^O^(Ct)^o-C-'^C9^Pg 

* tmtf ft ft v S-i® ? ft v \ 



t&x$z> 0 fttty^ h«t>^#K*^>w»«a:Btt, »a» 
[ooeo] & (xw*) f^y f^s^^o^t 

t^ov^tt, #i«LftttWiftfeft^P^B^^io^ 

20 ft£>tf. ^^fiiJco^ftB^O^^^gSj^tcffife 
[0 0 6 1 ] t UAO±flJX^fflOO|»«B*35SAjr|i8 

5Sr#HB) , #WH*9 £ft£ 0 

A R (x, y) £ ([xo + minDx, x 0 -fmaxDx], [y 0 — maxHor izDy, 
y 0 +maxHorizDy]) = ([x. iI1 AR, x.«arL [y.inut, y 
30 .„„]) 
So 

A T (x, y) e ([x 0 — maxVertDx, Xo+maxVertDx] , [y 0 + min 
Dy, y 0 +maxDy]) = ([x. in AT, x.^tL [y.inAT, 
y-«xA T ] ) 

[0062] a r . A*** <D±w<ommmf$\z, a r ^ 



[0059] 3#c5c^— A* • r/^=fy Xi^T? * 

Ara(x, y) £ ([x. inAR — maxVertDx, x paxAR +maxVertDx], 
[y.ir^+minDy, y MxAR +maxDy]) 
- ( [x 0 + minDx —maxVertDx, x 0 + maxDx + maxVertDx] , 

[y 0 — maxHor i zDy + minDy, y 0 + maxHor izDy + maxDy] ) 
= ([x.i„AT+ minDx, x.MAT+maxDx] , 

[y-inAT— maxHor izDy, A top (y) „, + maxHor izDy] ) . 



[oo63] wvtmm 



50 



[0 0 6 4] W^tftW 

S t o £ *#*at*fcoi ^t(7)fel £ IrI«0>*£*&£: C 
[0 0 6 5] 

^GL (OpenGL) fc£<5< io^^SWfffl ^tlTV^ 
tLt, j&VMl »9^5S*lRl±^J:oTiif5£$n5 

[0 0 6 6] 1 H^Tf^-CH t*f>H^f UTV^ 

[0 0 6 7] iSp a p«ra»sfj:, m^75m<D»mmm<D 

[0 0 6 8] Hi 6 ~0 1 8 H V>5V>5^ 2 #Ctc«&# 
>f X^>»flc^ov^T»»JS*K»a«S:**i"S - t &X 

[0 0 6 9] 01911 50X50X50 CO^^T XC9 3 

Lfcirf MIPS B 5 0 0 O/D-fej/tiXZ 

/7 7^^^^lffltSSGUyf-{ (SGI Indy) 



(11) MflO-2 0 8 0 7 8 

20 

I2 2 0Sr#R81-5i, l HJficojKli-Ctt, 7r>f^b 

/7^f^-f^A^-/(-Aot 1 5 2^fe^. — If 

ld^*;*as»a>£;h,5£, l 6 0t?»^tftffi^fxfcix* 

io [0 0 7 0] «Jfr^S3alR*^^>fev^^:#^^:tt, W^tfeU^ 
fffcn*3S5fc_hjBo»14gfiaT/^^yX^dSl 6 2 T*i§ 
fflSJt, 1 5 8&U*1 6 2<Dm*KD&%:k LT, 7^ * 
X Wf 16 1 I^SHTV^ 16 4 tMfefttfSS^tb 

[0 0 7 1 ] r.^P^cog|o^^co^^co^fig^, ^r^f^ 
20 i o tlffl & r i TfeS fit tfcSo v^v^fctt 

[0 0 7 2] 

zft&^zmi&vofc^&mm^^^x, ^mm^^n 
30 m&f£m&\z.m<>x9m-tz>&m&W)< £?^-tz>-t 

[Ell] #«S*«raWlLT, *nfc^**<Z>SBKifc: 
40 jtK CTBW» UT«eW^*>5»» «rSE»S*6 £ i: f- <fc 

[02] Sft S J: o T&B £ *t 

5#©cD&£^f££7r:-ril l <D*/^"r 2*<DWmx$oZ> 0 
[0 3] 4 o<z>p 19 £ 5 S**-C<?5^El^l^ s «S^i^TV^ 
50 1 <z>#«s^oii»(DifcB^&5o 

[0 4] 2 *5c^#«<Z>*S*ff<Z>*'i>fc«)SaW $ 

50 5o 
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-tz>*xtemm-rz> y i/?iz.*&i,xw<Df&whA&£ 

[16] l K*<?5il»iJ:BI»"r5K*3asRrti:-r5IW* 

TSb-T^SSttWia-tf&So 

[19] ft^co & 5 ¥»JftOT * t^S* Srftd^ r i: 
[010] 215fe^x-y^-;v • 7;W!JXA(7)!J 

[mil] 2?k5cy ^^asa^^^ss^ib^^sft** 



x\;^z>mwmxfoz>o 

[012] i*uMie^£>6 4 oco y ^ coM^&f^ir 

[013] ft*PH(J:jEtB*ax"CV^S4-o<?5y ^?<dm 
<&%7f;irmmx$bZ> 0 
[HIl 4] ft*ffifc&K£;h/C^5 4-0<£>y >-^<£>m 

[015] ■fcyHSfcau £«fttTF«tf>B*ftK* 

10 i^w-r 5 «»«#»iR#«:;s-ro0 -es> ^ o 

[016] 2tefeft^^iTfc>9, £<Z>JBil«Mfc 
«r*bTV^SBtlH0*T?S>5o 

[017] #ifi:R<Z> 2 jfe7C*ft:©*?KS:*"rittW0t? 
[018] 2fr^m®)fc(D&B$:^-tMWmx~fr 

So 

[019] 3 *5c^fi**<^^Sr*i-RM0^fe 
20 [0 2 0] *T^^yX^**Jffl^S*Sf(OfcSttflE 

10 nytV-^S*. 14 flc«<Z>fc546f*s 1 
6, 18, 20, 22. 24. 30 frfitSSf 0 
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